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Erythema dyschromicum perstans is a cuta-
neous pigmentary clermatosis of unknown
etiology characterized by asymptomatic macules
of an ashy-gray color (1—5). Pertinent light
microscopical features include focal areas of
cellular vacuolation (liquefaction degeneration)
in the basal and lower prickle cellular layers
and a perivaseular infiltration of cells in the
papillary dermis including heavily-laden mela-
nophages.
This paper presents the ultrastruetural ob-
servations in erythema dyschromieum perstans
with particular emphasis on the vacuolar
changes in the basal and lower prickle cellular
layers.
MATSRIAL AND METHOD5
Skin trephine biopsies of normal and hyper-
pigmented skin from four patients, and a hypo-
pigmented lesion from one of the patients, were
obtained under local lidocaine anesthesia. Tissue
was prepared for light microscopical study by
fixation in 10 per cent formalin. For electron
microscopical study tissue specimens were cut
immediately into small pieces, immersed for 16
hours in 62% glutaraldehyde buffered to pH 7.0
in phosphate buffer made up with 0.1 molar citric
acid and 02 molar disodium phosphate, then im-
mersed for one hour io 1% osium tetroxide fol-
lowed by washing with the same buffer. After
dehydration through graded concentration of
ethyl alcohols and propylene oxide, the specimens
were embedded in Araldite.
Two micra thick sections were used to select
areas for thin sections. Selected sections were cut
with glass knives on a Porter-Blum
stained with either uranyl acetate or lead citrate,
and studied in an RCA EMU 3F electron micro-
scope with an accelerating voltage of 50 Ky.
onsERvATcoNs
Light Microscopy. Active lesions showed ex-
tensive vaeuolar changes in the basal and lower
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prickle cellular layers (Figs. 1, 2). In areas
this vacuolar change was limited to individual
cells, but elsewhere the cellular vaeuolations
became confluent giving an appearance of
liquefaction degeneration. The papillary der-
mis showed edema accompanied by a mild
perivaseular infiltrate composed of lympho-
cytes, histiocytes, and melanophages. The in-
active lesions, while showing occasional focal
areas of vacuolar change in the basal cellular
layer, principally showed melanophages in the
papillary dermis (Fig. 3).
Electron Microscopy. Alterations in ultra-
structure were seen in both the epidermis and
dermis. The principal changes occurred in the
epidermal basal cellular layer corresponding to
the vaeuolation seen on light microscopy. Both
intercellular and intracellular abnormalities
were present. Two striking changes were noted
in epidermal cells. Large translucent areas
devoid of cytoplasmie organdIes surrounded
the nuclei. Within these areas there were
vaeuoles delimited by a membrane (Figs. 4, 5).
The vacuoles were either single or multiple
and at times indented the nuclear envelope
(Fig. 6). This vaeuolar change occurred in the
basal and lower prickle cellular layers. The
remainder of the epidermal cellular morphol-
ogy appeared unchanged.
The intercellular spaces were dilated often,
especially in the basal cellular layer, bitt also
between prickle cells (Fig. 7). In these areas
there was complete separation and retrac-
tion of the cells and the presence of amorphous
material of low electron density in the interven-
ing spaces. In focal areas the cells were separat-
ing with the desmosomes, although apparently
normal in morphology, retracting to one cell
or the other (Fig. 5). Separation occurred
alternately through the attenuated cytoplasm
adjacent to the desmosomes. The number and
structure of melanoeytes did not appear al-
tered. The remainder of the epidermis ap-
peared unchanged.
The basal lamina (Fig. 9) was interrupted
by defects; the lucent zone was unchanged.
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Fie. 1. Active lesion showing vacuolar changes in lower epidermal cells accompanied by
perivascular infiltrate H & E X 276.
FIG. 2. High power of active lesion showing vacuolar change in basal and lower prickle
cellular layers H & E X 1,050.
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Fia. 3. Inactive lesion showing principally heavily-laden melanophages in the papillary
dermis H & E X 276.
FIG. 4. Detail of keratinocyte showing membrane-free clear cells (C) and vacuole (V).
X 16,550.
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Fic. 5. Detail of basal cell showing multiple vacuoles (V) enclosed by a unit membrane,
and dilated intercellular space (I). X 16,065.
FIG. 6. Keratinocyte showing vacuoles (V) indenting the nuclear envelope of the nucleus(N). x 9,936.
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FIG. 7. Dilation of intercellular spaces (I) in the lower epidermal layers above the basal
lamina (B). X 6,840.
FIG. 8. Detail showing desmosomal retraction (D) and beginning dilation of intercellular
spaces. X 18,400.
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FIG. 9. Detail of epidermal-dermal junction showing defects in the basal lamina (B) mdi-
cated by arrows. Special fibrils (14) (F) are seen joining the underside of the basal lamina
(indicated by triangles). X 20,665.
FIG. 10. Cell in papillary dermis containing melanin granules in aggregates enclosed by
a unit membrane. X 40,500.
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There was neither duplication nor change in
thickness or density of the basal lamina.
In the papillary dermis there were mono-
nuclear cells containing melanin granules in
aggregates enclosed by a unit membrane (Fig.
10). Except for an inflammatory infiltrate, the
remainder of the dermis was normal.
The described ultrastructural changes were
seen in all four patients in both hyperpig-
mented and hypopigmented lesions. Unin-
volved skin from these patients showed no
changes. Similar changes were seen by elec-
tron microscopical study in lesions considered
by light microscopical study to be active and
inactive stages. The principal difference dis-
cerned was the greater severity of the altera-
tions in active lesion,s.
DISCUSSION
The distinctive cutaneous pigmentary derma-
tosis, erythema dyschromicum perstans, clearly
reveals characteristic ultrastructural patho-
logical alterations. The cellular vacuolation,
known as liquefaction degeneration when seen
by light microscopical study, appeared to have
an ultrastructural counterpart. Liquefaction
degeneration is defined as a type of degenera-
tion causing vacuolation of the basal cells
(6). Ultrastructurally this feature was mani-
fested by translucent areas devoid of organdIes
and containing membrane limited vacuoles. The
dilation of intercellular spaces was a feature
observed too. In a study of hchcn planus
(7), a disease known to manifest liquefaction
degeneration (8), a major ultrastructural
change present in the basal cellular layer was
dilation of intercellular spaces.
Accompanying the intercellular dilation in
the present study were areas of cellular separa-
tion with retraction of normal desmosomes
alternately to one cell or the other. In a study
of stripped epidermis, Mishiina and Pinkus
(9) noted widening of the intercellular spaces
in the basal and prickle cellular areas. The
desmosomes in their study were retracted in a
picture reminiscent of the change seen in our
material.
The precise nature of the ultrastructural
vacuolcs is unclear. Odland and Reed (10)
point out that normal basal cells may contain
one or more vcsicles thought to be lipid drop-
lets, but the biochemical nature of these
vacuoles is not known with certainty. Nix,
et ol. (11—12) in studies of epidermal cellular
alterations induced by ultraviolet irradiation
noted the appearance of both single and
multiple vacuoles and membrane-free spaces in
cells of the basal and prickle cellular layers.
Tn a study of experimental vesiculation utiliz-
ing collagcnases, Kahl and Pearson (13) noted
basal cellular damage manifested by pcrinu-
clear vacuoles, at times indenting the nuclear
envelope. The vacuolar changes, as well as
the widening of intercellular spaces with
dcsmosomal retraction, in these studies and
indeed in the present study may represent epi-
dermal cellular response to injury, whatever
be its etiology.
Melanin granules within dermal melano-
phages account for the hyperpigmentation
manifested clinically as an ashy color. The
discontinuity of the basal lamina could pro-
vide a route of egress for melanin granules
from injured epidermal cells into dermal mel-
anophages. The liquefaction degeneration may
result in incontinence of pigment.
SUMMARY
Erythema dyschromicum perstans is a cuta-
neous pigmcntary dermatosis with a character-
istic ultrastructural pathology. Changes ob-
served were widening of intercellular spaces,
desmosomal retraction, vacuolar changes and
membrane-free clear spaces in both basal and
prickle cells, discontinuity of the basal lamina,
and dermal melanophagcs. These ultrastructural
changes, individually nonspecific and seen
separately in various dermatoses, together
clearly provide a consistent ultrastructural
composite for erythcma dyschromicum per-
stans.
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